Introduction
Boutonniere deformity of the thumb is common in rheumatoid arthritis, and occasionally seen in patients with injury to thumb metacarpo-phalangeal joint (MCPJ). 1 We describe a case of boutonniere deformity of the thumb due to closed rupture of the thumb flexor pulley.
Case report
A 32-year-old right-handed male car mechanic sustained axial loading and hyperextension injury of his right thumb while repairing a tyre. He complained of acute thumb pain and swelling after the injury. There was no history of trigger thumb or previous local steroid injection. He presented 1 year after the injury with complaints of residual right thumb deformity and difficulty in thumb extension. There was persistent weakness in hand grip that significantly affected his work.
Clinical examination showed a boutonniere deformity of the right thumb, i.e. flexion deformity of the MCPJ and hyperextension of the interphalangeal joint (IPJ; Figure 1 ). The patient could not actively extend the MCPJ beyond 30 , while the IPJ could hyperextend to 20 . Active flexion of the thumb was full at MCPJ but limited to 45 at IPJ. The flexor pollicis longus (FPL) tendon appeared to have bowstringed from the MCPJ at rest and upon active flexion of the thumb. When the tendon was manually controlled to reduce the bowstring phenomenon, the IPJ could actively flex to full range. When the thumb was passively flexed at the carpo-metacarpal joint (CMCJ), the thumb MCPJ could achieve full active extension. The thumb extensor tendons were intact and showed no sign of subluxation. Passive motion of both MCPJ and IPJ were normal. There was no instability at the MCPJ. Plain radiograph of the right thumb showed no arthritis change of IPJ, MCPJ and CMCJ.
Surgical exploration was performed under general anaesthesia with an arm tourniquet. Bruner's incision was made on the volar surface of the right thumb. Both the A1 and oblique pulleys were found to have ruptured (Figure 2A ,B). The A2 pulley remained intact. Residual scars were seen around the pulley remnants. The FPL tendon was intact and bowstringing of the tendon was confirmed. The palmaris longus tendon of the same limb was harvested for pulley reconstruction. The pulley was reconstructed using the 'triple loop method' by passing the tendon graft between the extensor tendon and the proximal phalanx ( Figure 2C ). Smooth gliding of both flexor and extensor tendons were demonstrated after reconstruction. A ring splint was given for 6 weeks and active tendon gliding exercise at the IPJ was started. There was no more boutonniere or bowstring deformity seen at the latest follow-up at 3 months. The active MCPJ range of motion was almost full.
capsule and extensor pollicis brevis (EPB) insertion, together with subluxation of extensor pollicis longus tendon. The deformity may also develop after injury to the thumb MCPJ in nonrheumatoid patients, 1 where there are injuries to the dorsoradial capsule and EPB insertion. In both conditions, there is disruption of the thumb extensor tendons and dorsal capsule of MCPJ. In our case, the patient presented with boutonniere deformity of the thumb after hyperextension injury. There was bowstringing deformity of the FPL tendon, which indicated rupture of the flexor pulleys of the thumb.
We postulated that the loss of both A1 and oblique pulleys, with subsequent bowstringing of the FPL tendon would increase the flexion moment arm around the the MCPJ axis (Figure 3) . The flexion torque at the MCPJ exceeded the extension torque as exerted by the normal EPB tendon. This would result in flexion deformity of MCPJ and compensatory IPJ hypertension under the influence of the extensor pollicis longus tendon upon active thumb extension. With passive flexion of thumb CMCJ, the FPL tendon was brought closer to the MCPJ axis and the flexion/extension balance was restored. Hence the patient could actively extend the MCPJ fully. The development of this boutonniere deformity is different from the typical deformity seen in rheumatoid patients, since it is a dynamic deformity and there is no disruption of the dorsal capsule or extensor tendons.
The pulley system of the thumb consists of three constant pulleys: two annular (A1 and A2) pulleys and one oblique pulley. 2 The A1 and A2 pulleys are located at the MCPJ and IPJ, respectively. The oblique pulley is located at the proximal phalanx, between the two annular pulleys. Doyle and Blythe 2 concluded that There is limited flexion at the IPJ, which could be partially improved by pressure over volar aspect MCPJ to reduce the FPL tendon back to its normal position. Computer tomography and magnetic resonance imaging are useful imaging techniques to confirm the diagnosis if in doubt.
Pulley reconstruction is recommended in order to prevent tendon bowstringing and to restore normal thumb motion. Various techniques have been described to reconstruct the pulley system in the fingers such as free tendon graft and free extensor retinaculum graft. 6 These techniques can be employed for thumb pulley reconstruction. Other specific techniques for thumb pulley reconstruction include the use of a strip of adductor pollicis expansion, 7 free extensor retinaculum graft, 8 or distally based EPB tendon. 9 In our case, a free palmaris longus tendon graft with triple loop technique 10 was used, instead of other techniques as with the distally based EPB tendon, since we did not want to further disrupt the extensor mechanism of MCPJ. In summary, boutonniere deformity of the thumb could be a result of flexor pulley rupture. One should consider this possibility if this deformity associates with bowstring deformity of FPL tendon and intact extensor function at the MCPJ.
